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h i g h l i g h t s
• An expression for the self-force in the Bopp–Podolsky electrodynamics is given.
• For a uniformly accelerated charged particle an explicit formula for the self-force is obtained.
• Dependence between the observable mass of a charged particle and its acceleration is found.
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a b s t r a c t
In this paper we obtain the expression for the self-force in the
model with the Lagrangian containing additional terms, quadratic
in Maxwell tensor derivatives (so-called Bopp–Podolsky electro-
dynamics). Features of this force are analyzed for various limiting
cases.When a chargedparticlemoves along straight linewith a uni-
form acceleration, an explicit formula is found. In the framework of
the considered model, an observable renormalized particle mass
is shown to depend on its acceleration. This dependence allows,
in principle, to extract experimentally a value of the particle bare
mass.
© 2013 Elsevier Inc. All rights reserved.
1. Introduction
Effects of the quantum field theory in the low-energy limit can be described by the action functional
with an effective Lagrangian, which contains additional nonlinear terms and terms with higher
derivatives. Furthermore, in recent years the dark energy problem and the accelerated expansion
of the Universe have inspired an interest in the various phenomenological models in cosmology,
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